WHAT IS CLAIMED IS: 

1. A method lor measuring the nitrogen oxide concentre tton tiring a nitrogen oxide 
concentration detector having: 

\ a first measurement chamber intx) which is introduced a measurement gas via a 
first diffusion resistance; 

axtaxygen concentration detection electrode for measuring the oxygen concentration 
in the detection gas in said first measurement chamber; 

a first oWgen ion pump cell for pumping oxygen contained in die measurement gas 
from said first measurement chamber to outside and/or from outside to inside of said first 
measurement chamber based on the potential of said oxygen concentration detection 
electrode; \ 

a second measurement chamber into which the gas is introduced from said first 
measurement chamber via a &cmra diffusion resistance; and 

a second oxygen ion puW cell having a pair of electrodes across which a voltage is 
applied to decompose the nitrogen Vide in said second measurement chamber to pump out 
dissociated oxygen to cause a current corresponding to the nitrogen oxide concentration, 
referred to as second oxygen pump current; to flow in the second oxygen ion pump cell; 

he&in said first oxygen ion p»mVcefl sufficient 1 *' oump6\6ut oxygen from the first 
measurement chamber to an extents too 'auow jdl .nitrogen oxide to decompose, oxygen in - 
said measurement gas; \ 

Wherein the nitrogen oxide concentration obtained based on said second oxygen 
pump current[is corrected responsive; to the oxygen coWentxation in the detection gas. 

2. The method as defined in claim 1 \ 
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wherein variation of the nitrogen oxide concentration in a function of variation of 
eaioMecond oxygen pump current and wherein a coefficient of the variation of the eeoond 
oxygctrpump current* referred to as gaia in said. function is varied responsive to the oxygen 
concentration in the detection gas to fi»d the nitrogen oxide concentration. 

3. The raethod as defined in claim 2 

wherein BaM gain is a function of the oxygen concentration in the detection gas; 

wherein a detection gas having a known oxygen concentration and a known 
nitrogen oxide coocentralW is injected into said detector to measure the second oxygen 
pump current; \ 

wherein a variation of tbe second oxygeu pump current versus to the variation of 
the nitrogen oxide concentration at kpre-set oxygen concentration, referred to as gain at a 
p re-set oxygen concentration, ieftmnd, rang values of said nitrogen oxide concentration and 
value* of the second oxygen pump current; and 

wherein a coefficient of said oxygen Concentration in a function of the gain and the 
oxygen concentration in the detection gas is determined using the value of tiu§ gain in saiu 
pre-set oxygen concentration. \ 

4. The method as defined in claim 2 \ 

wherein said gain is represented as a function of tbe oxygen concentration in the 
detection gas, the detection gas having a known oxygen concentration and a known nitrogen 
oxide concentration is injected to measure the second oxygen pump Current; 

wherein a variation of the second oxygen pump current versta the variation of the 
nitrogen oxide concentration at a pre-set oxygen concentration, referred to as gain at a pee- 



77 



01 



m 



8. An apparatus for measuring the nitrogen oxide concentration comprising: 
<a) a nitrogen oxide concentration detector having 

(a^) a first measurement chamber into which a detection gat is introduced via 

a first diffusion resistance: 

(a2) \ an oxygen concentration detection electrode measuring the oxygen 
concentration to the detection gas in said first measurement chamber; 

(aS) a first oxygen ion pump cell sufficiently pumping oxygen contained in the 
detection gas from saidvfirst measurement chamber to outside and/or from outside to inside 
of S aid first measurement chamber based on the potential of said oxygen concentration 
detection electrode bo an extent got to allow all ioitrogen oxide to decompose, oxygen in said 
measurement gas; 

(a4) a second measurement chamber into which the gas is introduced from said 
first measurement chamber via a second diffusion resistance: and 

(a© a second oxygen iok pomp cell having a pair of electrodes across which a 
voltage is applied to decompose the oxyken nitride, in said second measurement chamber to 
pump out dissociated oxygen to cause we current corresjwnding to tbe nitrogen oxide 

concentration referred to as second oxygen \ump current to flow in the second oxygen ton 

# 

pump cell; 

(b) gain ©election means for selectiag a coeEficlent, referred to aft gain, of 
variation of said second oxygen pump current lix a ranction responsive to an output of said 
oxygen concentration detection electrode, provided thaApid variation in said nitrogen oxide 
concentration is said function of variation of said second oxygen pump current; and 

(c) operation means for calculating tbe nitaog^i oxide concentration based on 
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set oxygea concentration, is found, using the values of said nitrogen oxide conoeutratioa and 
the value of the second oxygea pump current; and 

Wherein the gain for said preset oxygen concentration is ©elected and used 
responsive\to the oxygen concentration in the detection as said gain. 

5. The method as defined in claim 3 

wherein &ud gain is represented in terms of a logarithm of the oxygen partial 
pressure in the detecabn gas. 

6. The method ^defined in any one of claims 2 to 5; 

wherein the oxygen concentration, in the detection gas is varied to measure the 
second oxygen pump current values Jor substantially zero concentration and a pre-set 
concentration of the nitrogen oxide, the gain at said p re-set oxygen concentration and said 
second oxygen pump current for substantially zero concentration of the nitrogen oxide in the 
pre-set oxygen concentration, referred to ak oSset for the pre-set oxygen concentration, are 
measured, and \ 

wherein the nitrogen oxide concentration is found from said gain and the offset 
corresponding to the' oxygen concentration in the dkection gas and from the second oxygen 
pump current \ 

7. The method as defined in any one of claims 1 (to 5 wherein the nitrogen oxide 
concentration obtained based on said second oxygen pump current is corrected based on an 
output of said oxygen concentration detecting electrode which varies in accordance with the 
oxygen concentration in the detection gas. \ 
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said second oxygen pump current and the gain selected by said gain selection mea n s . 

\ 9. A method for controlling a nitrogen oxide concentration detector having : 
\a first measurement chamber into which a measurement gas i& introduced via a 
first diffusion resistance; 

a £rtt oxygen ion pump cell sufficiently pumping oxygen in the measurement gas 
from said first\neasurement chamber to outside and/or from outside to inside of said 
measurement chambe r to an extent fcoc to allow all the^tiitrogen oxide to decompose in the 
gas under measurement ; 

a second measurement chamber into which a measurement gas is introduced from 
the first measurement cbasaber via a second diffuaion resistance; and 

a second oxygen ion pump cell having a pair of electrodes provided on the inside and 
outside of the second measurement chamber, an electrical voltage being applied across said 
electrodes to decompose the mtrogen oxide in said second measurement chamber to 
dissociate oxygen, said second oxygen ion pump cell pumping out dissociated oxygen to cause 
a flow of current corresponding to the nitrogen oxide concentration* referred to as second 
oxygen ion pump current^ \ 

said method comprising: \ 

correcting a detection output of theWcrogen oxide concentration of said nitrogen 
oxide concentration detector derived from said second oxygen ion pump current responsive to 
changes caused in the oxygen partial pressure in the measurement gas. 

10. The method, as defined in 9,\fbr controlling a nitrogen oxide 

concentration detector having an oxygen partial pressure detection cell including an oxygen 



partial pressure detection electrode for detecting the oxygen partial pressure in said Orst 
ooeausureflient chamber, said method comprising: 

co\ecting a detection output of the nitrogen oxide concentration based on an output 
of said oxygen /partial pressure detection cell 

IL TheWethod as defined in claim 10 wherein the voltage applied across said 
first oxygen pump cefl is controlled based on an output of said oxygen partial pressure 
detection cell and wher^ux a detection output of the nitrogen oxide concentration is corrected 
based on a variation of current flowing in said first oxygen ion pump cell' referred to as 
first oxygen ion pump current. 

12. A method for controlling a nitrogen oxide concentration detector having ; 
a first measurement chamoer into which a measurement gas is introduced via a 
first diffusion resistance; \P 

a first oxygen ion pump cell suCKaeotiy pumping oxygen in the measurement gas 
from said first measurement chambe r to outside and/or from outside lo inside of said 
measurement chamber to an extent fcfot to allows^ll thS nitxogen oxide to decompose, oxygen 
in the gas under measurement ; \ 

a flftcond measurement chamber into whichNa measurement gas is introduced from 
the first measurement chamber via a second diffusion resistance: and 

a second oxygen ion pump cell having a pair of eU^trodes provided on the inside and 
outside of the second measurement chamber, an electrical Voltage being applied across said 
electrodes to decompose the nitrogen oxide in said second measurement chamber to 
dissociate oxygen, said uecond oxygen ion pump cell pumping ouWssociated oxygen to cause 
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flow of .current corresponding to the nitrogen oxide concentration, referred to as second 
pcygen ion pump current; 

said method comprising: 

controlling the voltage applied across the second oxygen ion pump ceu depending on 
variation^ in the oxygen partial pressure in the measurement gas. 

13. Vhe method as defined in claim *B4 wherein, if the oxygen partial pressure is 
low or high, the\>ltage applied across the second oxygen ion pump cell is lowered or raised, 
respectively. 

14. An apparatus tor measuring nitrogen oxide cooeeutraooa comprising ; 
(a) a nitrogen oxi\e concentration detector having : 

(al) a first meaeureiaefift chamber into which a measurement gas is introduced via 

a first diffusion resistance: 

(a2) a first oxygen toVpump cell sufficiently pumping oxygen in the 
measurement gas from said first measurement chamber to outside and/or from outside to 
inside of said measurement chamber toW extent\fapt to allow all the nitrogen oxide to 
decompose in the gas under measurement ; 

(a8) a secood measurement cttanber into which a measurement gas is 
introduced from the first measurement chamber^* a second diffusion resistance; and 

(a4> a second oxygen ion pump cell having a pair of electrodes provided on the 
inside and outside of the second measurement chamber, an electrical voltage being applied 
across said electrodes to decompose die nitrogen oxide inlaid second measurement chamber 
to provide dissociated oxygen, said second oxygen ion pumpVell pumping out the dissociated 
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oxygen to cau9e a flow of Current corresponding to the nitrogen oxide concentration referred 
to as Sftpud oxygen ton pump currentt 

, apparatus further comprising: 
<J))\ an oxygea partial pressure detection cell detecting the oxygen partial 
pressure in ea^d first measurement chamber or in said -second measurement chamber; and 

(c) \ a nitrogen oxide concentration processor receiving an output of said 
oxygen partial pressure detection cell and an output of said second oxygen'ion pump cell as 
an input, said nitxtaen oxide concentration processor correcting a detection output of the 
nitrogen oxide concentration of the nitrogen oxide concentration detector derived from the 
second oxygen ion puxn^ (current when the output of said oxygen partial pressure detection 
cell is changed. 

15. The control apparatus as defined in claim 14 comprising: 
a constant oxygen partial pressure controller which controls said first oxygen ion 
pump cell to provide a constant output of said oxygen partial pressure detection cell; and 

a storage unit having pre-stpred therein the relation between variation of output of 
said oxygen partial pressure de tection^ell and oBEset of said second oxygen ion pump current; 

wherein pre-sei data is read from said storage unit responsive to a variation of an 
output of said oxygen partial pressure detection cell, and an oflteet value of the second oxygen 
ion pump current ift varied based on said dat^i to correct a detection output of said nitrogen 
oxide concentration. 




16. .A method for detecting the concentration of exhaust gas using a gas sensor 
detects the concentration of ja specific component in a gas discharged from an internal 
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combustion engine, the method compr 

calibra ting a aero point of a detection output of the ga* sensor specifying the zero 
concentration of said specific component, based on a detection output of the gas sensor iu 
atmosphere, and 

detecting the concentration of 6aid specific component based on the calibrated 
detection output- 




17, A method for detecting the concentration of exhaust gas using a gas sensor 
which detects the concentration Of a specific component in a gas discharged from an internal 
combustion engine, comprising: \ 

calibrating the zero p<£nt of a detection output of the gas sensor specifying the zero 
concentration of the specific fcotnpooeni; based on a detection output of the gas sensor 
obtained on cutting fuel supply to said internal combustion engine for setting the 
concentration of said specie component in the gas introduced into said gas sensor 
substantially to zero or to substantially the same level as die atmosphere; and 

detecting the concentration of said specific component based on the calibrated 
detection output 



18. A method tor detecting the concentration of exhaust gases using a gaa eeneor 
which detects the concent ration of a specific component in a gas discharged from an internal 
combustion engine, the method comprising: 

.calibrating the 2 ero point of a detection output of the gas sensor specifying the zero 
concentration of the specific component, based on a detection output of the gas sensor 
obtained on setting aridi air-to-fuel ratio for said internal combustion engine to reduce said 
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specific component and to set tike concentration/of said specific component in the gas 
Y) introduced into eaid gas aensoc substantially t^/fcaro or to substantially the same levfel as the 
Y~Y / atmosphere; and 

detecting the concenfxation said specific component based on the calibrated 

detection output. 

<>u\> fvO 19 The method as defied in any one of claims 16 to 18 wherein said gas sensor Ls 

n> 7 

rj a NOx sensor. 




20. The method as defined in claim IS 

wherein said NOx sensor has first and second air gaps, first and second diffusion 
resistance units axxd first and second oxygen fin pump cells; 

wherein 6aid exhaust gases are diffused via said first diffusion resistance into said 
first gap, said first oxygen ion pump cdk pumping out oxygen from said first gap so that 
^-^oxygen in the gas diffused via said fiyfet diffusion resistance into said first gap will be of a 
/ specified oxygen concentration; and } 

wherein the gas having ti^e specified oxygen concentration is diffused from said first 
gap via said second diffusion distance into eaid second gap; NOx is decomposed ixx said 
second gap; said eeoond oxygWa ion pump cell pumping out dissociated oxygen ions; and the 
NOx concentration is detected from a current flowing in said second oxygen ion pump cell. 



21 . The method as defined in claWl9 or 20 wherein said NOx sensor is mounted 
1/7 downstream of a NOx occlusion catalyst^nd wherein said zero point is calibrated based on a 
/ detection output of said NOx sensor^hen an air-to-fuel ratio is temporary set to a rich side 
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for cleaning NOx oajhjileti to said NOx occlusion catalyst. 
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i detection output. 




22. A method for detecting the concentration of exhaust gases using a gas sensor 
which detects the concentration of a specific component in a gas discharged from an internal 
combustion engine, comprising: 

driving the internal combustion engine under conditions which enable the 
concentration of said specific component to be estimated or which render said concentration 
known; 

calibrating a detection output of said gas sensor based on a detection output of said 
gas sensor under a driving condition for said engine; and 

detecting the concentration olr said specific component based on tbe calibrated 



23. An apparatus for detecting the concentration of exhaust gases comprising: 

a gas sensor detecting ttye concentration of a specific component in a gas discharged 
from an internal combustion < 

driving condition setting means for setting driving conditions for the engine which 
enable the concentration of t/aid specific component to be estimated or which render said 
concentration known; and 

calibration mean^ for calibrating a detection output of said ga6 sensor based on a 
detection output of saidygas sensor under said driving conditions as set by said driving 
condition setting mea 



-24. An apparatuTi for notecting 



tion of exhaust gases comprising: 
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r&T&spoftcd la an exbausc pipe of an internal conxhdstion 



eogine; / 

a NOx sensor mounted dovmstreaxu of said NOx occlusion cataly^ui die exhaust 

pipe to detect the NOx concentration in the exhaust gases; / 

driving condition setting means^or ixansirintly providing rich air-to-fuel ratio for 

cleaning NOx occluded in said NOx occlusion catdyst; and / 

means for detecting a state Of de^riojAtion of raid NOx occlusion catalyst based on 

changes in a detection output of said Nux^^oFBrf^e and after setting the rich air-to-fuel 

ratio. / / \ 

26. . An apparatus for dett^tihj^e^ of exhaust gases comprising: 

a selectively NOx reducing catalyst arranged in an exhaust pipe of an internal 
combustion engine; / 

a NOx sensor mounted downstream of said catalyst in the exhaust pipe to detect 
the NOx concentration kCtbe exhaust gases; 

means for adding HC mexbaust gases of said internal combustion engine; and 
means for detecting the state of deterioration of said catalyst based on changes in a 
detection o^uitS(^JAtiOx sensor before and after HC addition. 

Jn a method for detecting the concentration of a specific gas in an engine 
exhaust gas, a method for correcting a gas sensor comprising: 

estimating th^s^mount of moisture in the exhaust gas from driving conditions of the 

engine; 

correcting a gas concentration detection signal output by the gas sensor responsive 
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to afe cstixxiatecCamouixt of moisture; and 

removing or reducing the effect of the amount of moisture in yaid exhau«t gaff from 

the detebted value of the gas concentration. 

27V The method for correcting the gas sensor as defined in claim 1 wherein said 
gas seneor ie\t NOx sensor. 

28. T*he method for correcting the gas sensor as defined in claim Bl &c D2 
wherein said gas is a sensor exploiting tns oxygen ion pumping action of a solid 
electrolyte. 

29. The method for correcting the ga6 sensor as defined in any one of claims Dl to 
D3 further comprising:* 

estimating an air to^fuei ratioTsiipplied to said engine to be corresponding to the 
amount of moisture in said exhadst gas; 

pre-formulating a map containing correction data for 6aid gas concentration 
detection signal corresponding to said Wimaled ratio based on said estimated ratio, said gas 
concentration detection signal and true gas concentration value; 

reading out,^om eaid map, epecikc correction data corresponding to said estimated 
ratio ae determined by an engine driving condition; and 

correcting said gas concentration detection signal by the read-out correction data. 



30. . In a method for detecting the NOX concentration using a NOx sensor having at 
least two solid electrolyte oxygen ion pump cells, in w^ich a voltage is applied across a first 
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oxygeo\ ton pump cell for pumping out oxygen in the measurement gas, a current 
correijponding to the oxygen concentration in the measurement gaa is caused to flov in fiaid 
first Oxygen ion pump cell a second oxygen ion pump cell decomposes NOx in the gas not 
pumped by the first oxygen ion pump cell to pump out dissociated oxygen, with a current 
corresponding to the NOx gas concentration flowing in the second oxygen ion pump cell, a 
method for correcting a gas sensor; 

the voltage is applied across the first oxygen ion pump cell for s ufficiently 
pumping out oxygen in the measurement gas to an extent not to allow all NOx to decompose 
in the measurement gas; 

wherein A NOx gas concentration detection signal corresponding to the electric 
current value obtained from said second oxygen ion pump cell is corrected, responsive to a 
signal corresponding to an electric current value obtained from the first oxygon ion pump 
cell; and 

wherein the ef&ctJof the amount of moisture in said measurement gas is removed or 
reduced from the NOx gas\»ncentration as found based on said NOx gas concentration 
detection signal. 

3 1 . The method for correcting the gas aensor as defined in claim D5, 

wherein the electric current vVlue in said first oxygen ion pump cell is estimated to 
correspond to the amount of the moistureNux said measurement gas, 

wherein a map con taining correction data of raid NOx gas concentration detection 
signal corresponding to the electric current value of the first oxygen ion pump cell is pre* 
formulated based on the electric current value oXsaid first oxygen ion pump cell, 

wherein electric current value obtained from said second oxygen ion pump cell and 
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a true N0x\ga6 concentration pre-set correction data correspondJbag to the electric current 
vaJue of the first oxygen ion pump cell is readout from said naap,aud 

whereu\the NOx gas concentration detection sigual is corrected by the read-out 
correction data. 

32. The metliod as defined in claim D5 wherein the voltage is applied across the 
first oxygen ion pump ceUVor sufficiently pumping out oxygen in the measurement gas to an 
extent substantially not to allow NOX in the measurement gas to decompose, 

33. Apparatus for detecting the concentration of a specific gas in an engine 
exhaust gas comprising: 

a gas sensor; 

means for estimating the amount of moisture in the exhaust gas from driving 
conditions of an engine; 

means for correcting a gas concentration detection signal output from the gas 
sensor responsive to an estimated amount ofynoiature; and 

means for removing or reducing the eHect of the amount of moisture in said exhaust 
gas from the detected value of the gas concentration. 

34. The apparatus ao defined in claim\D8 wherein said gas sensor is a NOx 

sensor. 

85. D10. The apparatus as defined in claims D8 farther comprising: 
means for estimating an air to fuel ratio supplied toNsaid engine to be corresponding 
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to the anfount of moisture in said exhaust gas; 

memory means foe storing a map containing correction data for said ga* 
concoatratioii detection signal corresponding to said estimated ra tic based on said estimated 
ratio, said gas toncentration detection signal and true gas concentration value; 

readinA means for reading out from said map, specific correction data 
corresponding to itfud estimated ratio as determined by an engine driving condition; and 

correcting means for correcting said gas concentration detection signal by the read- 
put correction data. \ 

86. Apparatus Ibr detecting the NOx concentration comprising a NOx senior 
having at least two solid electrolyte oxygen ion pump cells, in which a voltage is applied 
across a first oxygen ion pump <*Al for pumping out oxygen in the measurement ga6, a 
current corresponding bo the oxy^rnxjoncentration in the measurement gas is caused to flow 
in said first oxygen ion pump cell. a\«cond oxygen ion pump cell decomposes NOx In the gas 
not pumped by the first oxygen ion pump cell to pump out dissociated oxygen, with, a current 
corresponding to the NOx gas concentration flowing in the second oxygen ion pump cell ; 

wherein the voltage is applied across the first oxygen ion pump cell for sufficiently 
pumping out oxygen in the measurement gactoo an extent not to allow all NOx to decompose 
oxygen in the measurement gas; \ 

wherein a NOx gas concentration detection signal corresponding to tihe electric 
current value obtained from said second oxygen iok pump cell is corrected, responsive to a 
signal corresponding to an electric current value obtained from the first oxygen ion pump 
cell: and \ 

wherein the effect of the amount of moisture in said measurement gas is removed or 
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reduced from tike NOx gas concentration, as found based on said NOx gas concentration 
detection signal \ 

37. A method for determining NOx concentration in a measurement gas, under a * 
varying condition of th\ NOx gas concentration in the measurement gas in the course tbat 
the measurement gas isAallowed to travel through a flow channel facing a ceramic body 
having an electrically controllable conducting state of oxygen ions, comprising: 

(1) introducing the measurement gas into the flow channel; 

(2) forming in said flomchannel a residual gas having a NOx concentration different 
from that 'before .entrance* into said flow channel by extracting an oxygen gas from the 
measurement gas of step (1) through the ceramic body to outside of the flow channel: 

03} dissociating NOx of sam^Ox-coocentrated residual gas into nitrogen and 
oxygen by applying a voltage across electrodes formed on the ceramic body ; 

(4) measuring an electric curreA flowing through the ceramic body between the 
electrodes, said electric current being generated by the electrochemical action of the oxygen 
dissociated from NOx in step (3); \ 

(5) determining a bamc NOx concentration of the measurement gas, based on the 
electric current measured instep (4), and \ 

(6) correcting said basic NOx concentration determined by step (5) responsive to 
the oxygen concentration in the measurement gas. \ 

38. . A method for determining NOx concentration in a measurement gas, under a 
varying condition of the NOx gas concentration in the measurement gas in the course that 
the measurement gas is allowed to travel through a flow c hannel facing a ceramic body 
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having an electrically controllable conducting state of oxygen tons, comprising: 
introducing the measurement gas into Oie flow channel; 
&) forhune in said flow channel a residual gas having a NOx concentration different 
from that before- eibenoc. into said flow channel by extracting an oxygen gas from the 
measurement gas of step (lhhrough the ceramic body to outside of the flow channel; 

(3) dissociating NOxdf said NOx-concentrated residual gas into nitrogen and 
oxygen by applying a voltage across decttodes formed on the ceramic body, 

(4) measuring an electric curtenVflowing through the ceramic body between the 
electrodes, said electric current being generated^ the electrochemical action of the oxygen 
dissociated from NOx in step (3); \ 

(6) determining a basic NO* concentration of the measurement gas, based on the 

electric current measured in step (4) ? and \ 

(6) correcting said basic NOx concentration oXstep (5) responsive to said 
change if the oxygen partial pressure in the measurement gas is changed. 



39. A method for determining NOx concentration in a measurement gas, under a 
varying condition of the NOx gas amcenirartoi in the measurement gas in the course that 
the measurement gas is allowed to traveythrough a flow channel lacing a ceramic body 
having an electrically controllable conducting state of oxygen ions, comprising: 
(D introducing the measurement gas into the flow channel: 

(2) forming in said flow ^hannel a residual gas having a NOx concentration different 
from that before entrance into said flow channel by extracting an oxygen gas from the 
measurement gas of the s^p a) through the ceramic body to outside of the flow channel; 

(3) dissociating NOx of said NOx-concentrated residual gas into nitrogen and 



oxygen by applying a voltage across 



electrodes formedon the ceramic body; 




(4) measuring an electric current flowing through the ceramic body between the 
electrode*, fiaid electric current being generated by the electrochemical action of the oxygen 

dissociated from NOx in step (3); 
r ^/ r (5) determining a basic N0x cenwnteation of the measurement gas, based on the 

f J electric current measured in stepW, and 

^ (6) measuring an>tout in step (4) introducing atmospheric air, and calibrating 

zero point oC said basic NOx concentration. 



A method for determining the NOx concentration to a measurement gas. 
under a varyuta condition of the NOx gas concentration to the measurement gas in the 
course that the apartment gas is allowed to travel through a flow channel facing a ceramic 
body having an electrically con trollable conducting state of oxygen ions, comprising: 
(I) mtroducingNhe measurement gas into the flow channel; 
C2) forming in said>w channel a residual gas having a NOx concentration different 
fcom that before entrance into said flow channel by extracting an oxygen gas from the 
measurement gas of step (1) throV t^ceramic body to outside of the flow channel; 

(3) dissociating NOx of s*ul NOx-concentrated residual gas into nitrogen and 
oxygen by applying a voltage across clectoodes formed on the ceramic body; 

(4) measuring an electric current flowing through the ceramic body between the 
electrodes, said electric current being gene V by the electrochemical action of the oxygen 

dissociated Grom NOx in step (3); 

0>) determining a basic NOx concentration of the measurement gas, based on the 

electric current measured in step (4): and 
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\ (6) correcting the ba6ic NOx concentration wherein the amount of moisture in *aid 
measurement gas is estimated from a driving condition of an engine, and Raid NOx 
concentration of step (5) is corrected depending on an estimated amount of moisture. 

4lA A method for measuring a nitrogen oxide concentration using a nitrogen oxide 
concentration detector having: 

a first measurement chamber formed in Raid detector, into which first measurement 
chamber a measurement gas is introduced via a first diffusion resistance formed at an 
entrance of the first measurement chamber; 

an oxygerA concentration detection electrode for measuring an oxygen 
concentration in the measurement gas in said first measurement chamber: 

a first oxygen ion pump cell for pumping out oxygen from said first measurement 
c hamb er to form a residu^d gj^in the first measurement chamber in accordance with the 
potential of said oxygen conrantration detection electrode; 

a second measurement chamber formed in said detector into which second 
measurement chamber the residual gas is introduced via a second diffusion resistance 
formed between the first and secohd chambers; and 

a second oxygen ion pumo cell having two output electrodes across which 
electrodes a voltage is applied bo decompose tJWi oxygon nitride/ n the residual gae and to 
pump out oxygen dissociated from the oxygen nitride to cause a current tk&t corresponds to 
the nitrogen oxide concentration* said current being referred to as a second oxygen pump 
current flowing ^n the second oxygen ion pump cell; 

syherein N 6aid first oxygen ion pump cMl sufficiently pumps oufc oxygen from, the 
first measurement chamber 10 an extent mot to allow all nitrogen oxide in the residual gas 
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co detampoee; and 

\ wberoua' the nitrogen oxide concentration obtained responsive to said second 
oxygea pcFmp current is corrected in accordance to the oxygen concentration in the 
meaBuremenkgas, said oxygea concentration being detected by a current .flowing through, 
the first oxygenion pump cell. 
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